We empirically investigate whether a bank's decision to recapitalize is influenced by its ownership characteristics, particularly the separation between voting and cash-flow rights of the bank's ultimate owner. We use a novel hand-collected dataset on bank ultimate control and ownership structure of 442 European commercial banks to estimate an ownershipaugmented capital adjustment model. We find that when the ultimate owner's voting and cash-flow rights are identical, banks actively (as opposed to passively shifting earnings to capital stock) and equally adjust their capital upwards (i.e. raise equity) and downwards (i.e. repurchase equity) to reach their target level. However, a gap between voting and cash-flow rights of the ultimate owner makes banks reluctant to actively adjust their capital position upwards, presumably because they fear control dilution. Further investigation shows that such a behavior is more pronounced if the ultimate owner is a family or a state, or if the bank is headquartered in a country with weak shareholder protection. Our findings have several policy implications on the road to the final stage of Basel III in 2019.
Introduction
Bank capital plays a central role in bank regulation. The global financial crisis triggered in 2007 has led the Basel Committee on Banking Supervision (BIS, 2010a) to strengthen the existing capital requirements and to improve the quality of regulatory capital. The definition of Tier 1 regulatory capital has been narrowed by excluding preference shares that were included in the previous (Basel II) definition of Tier 1 capital. To comply with these new regulatory capital requirements, banks need to raise their equity capital or reduce their scale.
Although banks usually hold regulatory capital buffers (i.e. above the minimum requirements) these changes raise an important question: how do banks adjust their capital depending on their control and ownership structure? We specifically question how control and ownership structure, namely the gap between voting and cash-flow rights of the ultimate owner, affect the bank's decision to adjust toward target capital.
It is well known that banks are often reluctant to raise equity capital. The arguments provided by the existing theoretical and empirical literature regarding the reluctance of banks to recapitalize focus on the costs related to raising equity. According to the pecking-order theory, issuing new equity in the context of asymmetric information signals bad news to the market (Myers & Majluf, 1984) . This may lead to share price reductions affecting the bank's economic value negatively. Accordingly, banks rely more on internal funds and raise equity in last resort. Altinkihc and Hansen (2000) also report higher transaction costs for equity issuance (5.38% of the issue proceeds versus 1.09% for debt). Furthermore, increasing equity requires a time delay which impedes immediate recapitalization (Peura & Keppo, 2006) . During this delay, banks might breach the minimum capital requirements. Hence, banks face high costs due to increased regulatory intervention and surveillance (Peek & Rosengren, 1997) , as well as liquidation and financial distress costs including the loss of charter value (Keeley, 1990) . Because of these adjustment costs, banks hold capital buffers and are likely to adjust their capital ratios by modifying the size of their balance sheet. The empirical literature on how banks manage their capital ratios provides ambiguous results. Ivashina & Scharfstein (2010) show that banks preferred to cut their risky assets (new lending) instead of issuing new equity during the 2008 financial crisis. Laderman (1994) finds that undercapitalized bank holding companies decrease asset growth rather than issue new common stock, because issuing new equity reduces shareholders' wealth. Jacques and Nigro (1997) find that severely undercapitalized banks increase their capital ratios by mainly reducing portfolio asset risk hal-00918577, version 1 -13 Dec 2013 because they face higher recapitalization costs. Conversely, Rime (2001) finds that Swiss banks adjusted their regulatory risk-based capital ratios by increasing capital rather than reducing asset risk due to the absence of a developed market for asset-backed securities in Switzerland.
While there is a very large strand of literature that investigates why banks avoid recapitalization, research on the driving forces behind banks' decision to recapitalize is relatively scarce. Managers/controlling shareholders may adapt their financing policies to inflate their voting power and avoid the dilution of their control rights ((Stulz, 1988) , (Harris & Raviv, 1988) ). Other studies investigate how firms choose between different equity issue methods (for instance rights offerings and private placements). They find that familycontrolled firms favor rights offerings to avoid control threats (Cronqvist & Nilsson, 2005) .
Focusing on banking firms, Hyun and Rhee (2011) theoretically show that if a bank's decision to recapitalize is made by existing powerful shareholders, it will satisfy the higher capital ratio by reducing risky assets (especially loans) rather than by issuing new shares. Banks are therefore likely to reduce loans in order to avoid ownership dilution of the existing shareholders.
In our study, we build on the law and finance theory (La Porta et al., 1998) and empirically test whether ownership characteristics affect the banks' decision to recapitalize.
More precisely, we focus on the separation between voting and cash-flow rights of the ultimate owner and examine whether banks controlled by a shareholder with and without deviation between both rights behave differently in adjusting their capital ratios. The performance of banks depends on the extent of the deviation between voting and cash-flow rights (Azofra & Santamaria, 2011) and therefore banks' capital ratios might fluctuate and adjust to their optimal levels differently. A controlling shareholder without deviation between both rights is more oriented toward profit maximization and consequently has stronger incentives to force the bank to adjust its capital ratio and maintain it at its optimal level, regardless of the potential control and ownership dilution costs that may arise from recapitalization. Conversely, a controlling shareholder with deviation between both rights is more oriented to reap private benefits of control ((Bebchuk et al., 2000) , (Claessens et al., 2002) ). Hence, we conjecture that a controlling shareholder with deviation between both rights is more averse to control dilution leading her/him to curb recapitalization that could dilute her/his controlling position by allowing a new shareholder's entry that may contest her/his current voting power.
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We contribute to the existing literature in several directions. First, we compile new data on ultimate control and ownership structure of 442 commercial banks across 17 European countries. Unlike previous studies ((Caprio et al., 2007) , (Laeven & Levine, 2009 )), we include both publicly listed and privately owned banks. We then compute the ultimate owner's voting and cash-flow rights following La Porta et al. (1999) and disentangle between shareholders with and without separation between both rights. Second, we examine whether such a separation affects a bank's decision to recapitalize, a question which to our knowledge has not been addressed before. For this purpose, we adapt a capital adjustment model used in the literature and test for potential asymmetries in the adjustment speed toward long term capital targets. Such asymmetries could possibly be the outcome of differences in control/ownership dilution costs depending on the presence or absence of a gap between ultimate owners' voting and cash-flow rights. Hence, we contribute to the literature 1 investigating differences in adjustment speeds by considering the impact of control/ownership dilution costs beyond the well documented costs (transaction, asymmetric information and regulatory costs). Third, by focusing on Europe we are able to draw policy implications for bank regulators. Deviation between voting and cash-flow rights is more acute in Europe compared to other countries (for instance the U.S.) with more diffused ownership (La Porta et al., 1998) . We hence carry out a study on European regulatory bank capital and provide another driving factor behind the reluctance of banks to raise equity: ownership structure.
Finally, we contribute to the recent regulatory debate regarding the limitation of Tier 1 regulatory capital to ordinary shares and draw potential implications.
Our key findings are as follows. On the one hand, banks controlled by a shareholder without separation between voting and cash-flow rights equally adjust their capital upwards and downwards and do not appear to fear control dilution. On the other hand, banks controlled through a gap between both rights adjust their capital downwards identically to banks without such a gap but are reluctant to actively adjust their capital position upwards. This finding suggests that banks controlled through separation between both rights fear control dilution and consequently curb recapitalization. Furthermore, we find that the fear of control dilution is more pronounced if the shareholder is a family or a state or when the bank is established in a country with weak shareholder protection.
The remainder of the paper proceeds as follows. In section 2, we present our research hypotheses. Section 3 describes the data, defines ownership variables and provides some descriptive statistics. In section 4, we specify the model used to test our hypotheses. Section 5 provides estimation results. In section 6, we carry out some extensions and perform robustness checks. Section 7 concludes.
Research hypotheses
In this paper, we build on two strands of the literature: the bank capital ratio adjustment literature and the corporate governance and ownership structure literature.
Banks face a trade-off when they choose the appropriate level of their capital ratios. On the one hand, banks have to hold a minimum level to comply with regulatory requirements and to satisfy market participants (market discipline). On the other hand, banks are also expected to maximize the return to shareholders. This leads them to a target capital ratio.
Previous studies find evidence of such a target and argue that bank capital ratios do not fluctuate randomly ((Memmel & Raupach, 2010) , (Berger et al., 2008) , (Flannery & Rangan, 2008) ). However, positive (negative) random shocks may affect bank capital ratios leading to positive (negative) deviations of the capital ratio from the target level. Consequently, bank management is expected to periodically adjust the capital ratio. When a positive exogenous shock leads to a positive deviation of the current capital ratio from its target value, bank insiders will decrease the current capital ratio to adjust to the target. This can be achieved via a combination of equity repurchase, an increase in dividend payment, or an upward adjustment in asset size (or in risk-weighted assets). In the event of a negative shock the bank will need to issue new equity, decrease its dividend payment, or decrease its asset size (or risk-weighted assets). For the controlling shareholder recapitalization (equity issues) may dilute both the control and cash-flow (dividend) rights whereas equity repurchase may reinforce both rights. We therefore expect that the behavior of banks in terms of capital adjustment will be influenced by their control/ownership characteristics. Hence, beyond the costs highlighted in the literature (transaction, asymmetric information and regulatory costs), we conjecture that banks will also consider potential control and/or ownership dilution costs against operating with a suboptimal capital ratio (below or above the target capital ratio).
Using the law and finance theory (La Porta et al., 1998) , we consider in our analysis two kinds of shareholders that may potentially behave differently when capital levels move above or below their target level. Many studies focus on the separation between voting and cashhal-00918577, version 1 -13 Dec 2013 flow rights of the controlling shareholder 2 . A shareholder may control/hold a company without any discrepancy between voting (i.e. the right to control) and cash-flow (i.e. the right to earn dividends) rights. However, pyramidal ownership structures, dual class shares and cross-holding mechanisms allow large shareholders to exercise effective control over a company with a relatively small stake of cash-flow rights (Bebchuk et al., 2000) , i.e. control the company with a large gap between voting and cash-flow rights.
Previous studies argue that firms controlled by a shareholder without separation between voting and cash-flow rights exhibit higher performance ((Azofra & Santamaria, 2011 ), (Claessens et al., 2002 ). Thus, a shareholder without separation between both rights has stronger incentives to achieve better performance and is more likely to timely adjust the bank's capital closely to its optimal level. Such a shareholder is expected to adjust the capital ratio in both directions: upwards (i.e. equity issues) and downwards (equity repurchases). In addition, such a shareholder may have lower incentives to curb recapitalization through new equity issue because the positive effect of recapitalization (moving to the target capital ratio) might outweigh its potential negative effect (loss in dividends).
Hypothesis 1.a (H1.a):
Banks controlled by a shareholder with equal voting and cash-flow rights adjust their capital regardless of their initial position; i.e. above (equity repurchase) or below (equity issue) the target capital ratio.
Hypothesis 1.b (H1.b):
When there is no difference between the ultimate owner's voting and cash-flow rights, upward and downward equity adjustments are identical. Such a shareholder equally weighs equity issues and repurchases.
A broad literature argues that deviation between voting and cash-flow rights leads to poorer performance. This is due to the ability of the controlling shareholder to expropriate minority shareholders without bearing the financial costs of expropriation 3 ((Azofra & Santamaria, 2011 ), (Claessens et al., 2002 ). Thus, a controlling shareholder with separation between both rights is less oriented toward profit achievement and is consequently expected to have lower incentives to adjust the bank's capital ratios and operate with a target.
Furthermore, such a shareholder will differently weigh equity issues and repurchases. It could be argued that, to raise equity capital, such a shareholder could provide the required equity 2 See (La Porta et al., 1999) , (Claessens et al., 2000) , (Claessens et al., 2002) , (Faccio & Lang, 2002) , (Almeida & Wolfenzon, 2006) , (Boubakri & Ghouma, 2010) , (Almeida et al., 2011), (Anon., n.d.) , (Azofra & Santamaria, 2011)… 3 Many studies argue that expropriation is costly (Maury & Pajuste, 2005) , (La Porta et al., 2002) , (Burkart et al., 1998) .
itself or take it from any entity she/he controls in the pyramid (Almeida & Wolfenzon, 2006) .
However, this may increase the proportion of cash-flow rights held in the bank leading to high expropriation costs ((La Porta et al., 2002) , (Maury & Pajuste, 2005) ). Furthermore, entities located at the bottom of the pyramid, i.e. with deviation between control and ownership, are generally less profitable (Almeida et al., 2011 (Bennedsen & Wolfenzon, 2000) , (Gomes & Novaes, 2001) ), the latter would not be able to divert resources as easily as before. In any case, the current shareholder has something to lose and her/his loss will not be offset by the positive outcomes of recapitalization (moving to the target level) as her/his cash-flow rights are very limited in the bank. If such banks feel the need to adjust their capital ratios because of extra pressure from regulators or from the market, it might be optimal for them to increase their capital ratios by selling assets instead of raising equity.
Hypothesis 2 (H2):
Banks with and without divergence between voting and cash-flow rights behave identically when they face a surplus in capital: the downward adjustment speed toward the target is the same for both types of banks. 4 The literature on complex ownership structures argues that coalitions may increase the efficiency of expropriation by reducing expropriation cost (Maury & Pajuste, 2005) . However, the resulting benefit from increased expropriation efficiency might not always compensate the loss in the diverted share for the current controlling shareholder.
Hypothesis 3 (H3):
When there is divergence between voting and cash-flow rights, the adjustment speed toward the target capital is asymmetric: slow if the bank needs to raise equity and fast if it has to decrease equity. compare the aggregate total assets of sample banks in a given country to the aggregate assets of all the banks covered by Bankscope in the same country. On average our final sample accounts for more than 50% of total bank assets in every country except for Austria (43%). Table 2 presents some general descriptive statistics for both the full sample available in Bankscope and our final sample. It shows no major differences between the two samples.
[Insert Tables 1 and 2 about here]
9 Observations on ownership are respectively 48%, 29%, 11%, 6%, 4% and 2% for 2007, 2008, 2009, 2010, 2006 and 2005. 10 We consider the classification provided in Bankscope.
Measuring Ultimate Ownership
To investigate the potential asymmetries in the dynamics of bank capital depending on the presence or the absence of control-ownership deviation, we compute the voting and the cashflow rights of the ultimate owner. For this purpose, we use the last link principle method initially proposed by (La Porta et al., 1999 ).This method is described below.
Voting Rights (VR) and Cash-Flow Rights (CFR)
The controlling . If the bank is widely-held or in the case of cross holdings we set its voting rights (cash-flow rights) equal to zero. When multiple shareholders have 10% or more of the votes in the bank, we define the controlling shareholder as the owner with the greatest voting rights.
Divergence between Voting and Cash-Flow Rights (WEDGE)
Substantial discrepancies between voting and cash-flow rights may exist in the presence of indirect control chains. In our analysis we define the control-ownership deviation as the difference between the voting and the cash-flow rights (WEDGE) (La Porta et al., 1999 Appendix A reports some examples on the control chains and the calculation of the voting and the cash-flow rights using a 10% control threshold as well as a 20% control level.
Ultimate Ownership in Western Europe and Descriptive Statistics
Panel A of Table 3 reports the composition of our sample according to ownership structure using a control threshold of 10%. Our data show that 89% of European commercial banks are controlled by at least one shareholder whereas widely-held banks account only for 11%. This sample composition allows us to easily test our hypotheses. The data also suggest that the nature of controlling shareholders is diverse. On average, widely-held banks (BANK)
control 38% of the banks in our sample. Further, individuals/families (FAMILY) and government (STATE) are important owners in our sample of European banks. They control 21% and 14% of banks respectively. When we divide our sample in two subsamples depending on the presence or the absence of the separation between VR and CFR, we observe that more than 44% of the controlled banks have an owner with control-ownership deviation.
Besides, we notice that FAMILY ownership and STATE ownership prevail in the subsample where the ultimate owner exerts control through control-ownership gap. They respectively control 27% and 24% of the banks with control-ownership divergence against 17% and 7% of the banks without such divergence. This finding is consistent with the view that divergence between control and ownership could enable ultimate owners and especially families to expropriate minority shareholders and divert a large fraction of resources (Almeida & Wolfenzon, 2006) . In contrast, widely-held banks (BANK) control 53% of the banks without control-ownership deviation and only 19% of the banks with such a deviation. This is consistent with the view that widely-held banks are less likely to engage in expropriation as the resulting benefits are distributed among multiple owners and because regulation makes expropriation more costly (Haw et al., 2010) .
[Insert Table 3 about here]
On the whole, the descriptive statistics reported in Table 4 show that banks controlled through different rights hold lower Tier 1 risk-based capital ratios, are less profitable and rely more on credit activities. Furthermore, the proportion of banks with equal rights that pay dividends is higher than that of banks with different rights. The latter might pay lower hal-00918577, version 1 -13 Dec 2013
dividends to more easily adjust their capital ratios via internal funds, or because of the effect of expropriation (Faccio et al., 2001) . Finally, our data show that on average, the ultimate owner holds almost 57% of equity capital (equivalent to 70% if we focus only on controlledbanks) when the gap between both rights is zero. This high percentage (70%) is consistent with the presumption that a controlling shareholder with equal rights is more inclined toward profit maximization (Azofra & Santamaria, 2011) . In contrast, a controlling shareholder with different rights holds on average around 19% (CFR) and controls 84% (VR). On average, the wedge between VR and CFR is 65%. These figures suggest that when there is a gap between both rights, the controlling shareholder is more inclined to protect her/his voting rights rather than her/his cash-flow rights as the latter are almost three times lower than the former.
We now move to the approach we follow to investigate the impact of ownership structure and divergence between VR and CFR on banks' capital adjustments.
[Insert Table 4 about here]
Methodology
In this paper we aim to investigate how banks adjust their Tier 1 capital ratio depending on their control/ownership pattern. Banks have two main channels to adjust their capital ratios: the liability side, i.e. changes in capital and the asset side, i.e. adjustments in asset size or risk-weighted assets. To test our hypotheses, we adapt a capital adjustment model commonly used in the literature to focus only on adjustments through the liability side (changes in capital). We also introduce flexibility to allow for asymmetric upward and downward capital adjustment rates depending on the presence or absence of a gap between voting and cash-flow rights of banks' ultimate owners. Asymmetries in capital adjustment rates possibly reflect differences in the cost of control dilution stemming from recapitalization. Hence, if a bank adjusts its capital at the same rate when it faces an upward or downward change, we would presume that such a bank does not fear control/ownership dilution. If a bank adjusts its capital at a lower rate when it needs to increase capital (upwards) than when it has to reduce it (downwards) we conjecture such a behavior is driven by the fear of control/ownership dilution and that the bank will most likely move to the target by adjusting the asset side of the balance sheet (by selling assets or reshuffling its asset portfolio by substituting safe assets to risky assets).
hal-00918577, version 1 -13 Dec 2013
Baseline Capital Adjustment Model
Based on previous studies ((Berger et al., 2008) , (Byoun, 2008) , (Flannery & Rangan, 2006 )), we consider the following capital partial adjustment model:
Where refers to the book value of capital for bank i at time t, measured as Tier 1 regulatory capital (T1). is either bank total assets (TA) or risk-weighted assets (RWA).
( ) is the target (desired) Tier 1 simple (non risk-based) or risk-based capital ratio for bank i at time t, depending on the definition of we consider. ̃ is the adjustment model's starting point. The right-hand side of equation (1) corresponds to the required change in bank capital to adjust to the target whereas the left-hand side is the observed change in bank capital, i.e. the amount of bank capital devoted to adjust to the target between t-1 and t.
Hence, in this specification, the coefficient represents the capital adjustment speed, i.e. the proportion a bank adjusts via capital changes to move to the target level.
The observed change in bank capital in equation (1) can arise from passive management, i.e.
shifting earnings to the stock of capital in the preceding period or active management, i.e. a change in dividend policy and equity issues/repurchases. To distinguish between these two alternatives, we consider two different definitions for ̃ . First, ̃ is defined as , i.e. the lagged value of . In this case, the left-hand side of equation (1) is the sum of both passive and active changes in bank capital (i.e. the whole change). The second definition for ̃ allows us to isolate the active change in bank capital, i.e. equity issues/repurchases 11 .
̃ is therefore computed as the sum of the lagged value of Tier 1 regulatory capital ( ) and the current net income ( ) minus the current dividend payment ( ). Formally, considering this second definition ̃ is computed as follows:
11 Note that in this study, active adjustment in bank capital refers to equity issues/repurchases solely and excludes the change in dividend policy (payout ratio). Our aim is to focus on external capital adjustment.
By dividing both sides of equation (1) by , we specify the capital partial adjustment model as follows:
Where:
̃ , the Actual Deviation and ( ) ̃ , the Target Deviation.
Ownership Augmented Capital Adjustment Model
To test our hypotheses, we allow the capital adjustment speed ( ) in equation (3) to be asymmetric with regards to upward and downward adjustments depending on the presence or the absence of a deviation between the ultimate owner's control and ownership. We therefore specify the following estimation model:
Where is a dummy variable equal to one if the bank needs to increase capital or decrease its assets (risk-weighted assets) to move toward the target, and zero otherwise. is a dummy variable equal to one if the bank is controlled by a shareholder with a gap between voting and cash-flow rights, and zero otherwise.
The parameters and refer to banks with no divergence between control and ownership ( =0). They measure the proportion of capital used to adjust to the target either downwards ( ) or upwards ( ). Consistent with hypothesis (H1.a), we expect the parameters and to be positive and significant. If there is no fear of control/ownership dilution consistent with hypothesis H1.b we expect the coefficient to be non-significantly different from zero, i.e. such banks devote the same proportion of capital to adjust to the target upwards and downwards. The coefficients and respectively correspond to downward and upward adjustment rates of banks with controlownership wedge ( =1). Consistent with hypothesis (H2), we expect the coefficient to be statistically non-significant, i.e. banks with and without deviation between both rights adjust their capital at the same rate when they need to reduce it. If the controlling shareholder with control-ownership wedge fears the dilution of her/his control power, according to hypothesis (H3) the coefficient is expected to be negative and significant. In the extreme case, the sum could be equal to zero which would mean that banks with control-ownership wedge do not at all increase their capital to move to the target level.
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Estimating the Target Capital Ratio
We recall that ( ) in equation (1) is not observable. Thus estimating the target capital ratio ( ) is a prerequisite to our analysis. We use several proxies to obtain fitted values of
First, we use the following partial adjustment model:
Where is the book value of Tier 1 regulatory capital ( ) divided by either total assets (T1_TA) or risk-weighted assets (T1_RWA). is the vector of coefficients to be estimated.
is the speed of adjustment. is the lagged Tier 1 capital ratio and is the error term.
is the matrix of a set of observable variables commonly used in the previous literature on the determinants of optimal bank capital ratios. Table C .1 in Appendix C describes these variables.
Second, we estimate ( ) considering the following complete adjustment model:
Where is the error term.
Results
In this study, we aim to test for the presence of potential asymmetries in banks' capital adjustment depending on their ownership structure. We proceed in two steps. In the first step, we estimate the target capital ratio ( ) . For this purpose, we use two models: a partial and a complete adjustment model. We estimate the partial adjustment model specified in equation (5) using the Generalized Method of Moments (GMM) estimator developed for dynamic models by (Arellano & Bond, 1991) . The complete adjustment model specified in equation (6) is estimated using random effects estimator. The results obtained for this first step are hal-00918577, version 1 -13 Dec 2013
reported in Table 5 . Table D .1 in appendix D reports the correlation matrix of the explanatory variables used in this step. On the whole, the correlation coefficients are low. To deal with multi-colinearity issues, we orthogonalize the natural logarithm of assets (LN_TA) on charter value (CV) and the return on assets (ROA) on the cost of equity (COST_EQ).
[Insert Table 5 about here]
In the second step, we replace in equation (4) ) and estimate equation (4) using fixed effects estimator 12 . Table 6 reports the results obtained from this second step estimation. Panel A of Table 6 reports estimation results of equation (4) [Insert Table 6 In summary, the results show that the dynamics of bank Tier 1 capital are actually influenced by the presence or absence of a deviation between the ultimate owner's voting and cash-flow rights. Banks with equal rights of the ultimate owner are found to adjust their capital at the same rate regardless of their initial position (below or above the target level).
Conversely, banks with deviation between voting and cash-flow rights significantly adjust their capital only when they need to reduce it to move closer to the target level. When the adjustment process requires an increase in capital, such banks tend to passively adjust their position, possibly because of the fear of control dilution. Our findings also indicate that such "specific" banks prevail in Europe (around 50% of the banks in our sample are controlled through deviation between both rights). Such institutions rely more on traditional intermediation activities (loans), and contribute up to 50% of total loans granted to the economy as a whole 13 . Our results suggest that to preserve their control, banks with divergence between voting and cash-flow rights are reluctant to actively manage their Tier 1 regulatory capital upwards. Given this finding, we presume that such a behavior might be more pronounced under Basel III as the Basel Committee has narrowed the definition of Tier 1 capital to ordinary shares only. Because such banks are less able to actively adjust their Tier 1 capital without incurring changes in voting rights, they might increase their reliance on passive adjustments and asset downsizing. Given their prevalence in Europe and their important contribution to the economy as major lenders our findings have important policy implications.
Deeper Investigation and Robustness Checks
In this section, we first make some extensions to go deeper in our investigation and then carry out some robustness checks.
Extensions
Our main results support the conjecture that controlling shareholders with deviation between voting and cash-flow rights avoid recapitalization to preserve their control. We now go further by analyzing the conditions under which the fear of control dilution is more or less pronounced. We consider shareholder type and shareholder protection.
Capital Adjustment and Ultimate Controlling Shareholder Type
The fear of control dilution may be stronger if the controlling shareholder is a family or a state and weaker if the controlling shareholder is a bank or other categories. The literature argues that the deviation between both rights attracts families and states if these expect diverting higher resources (Almeida & Wolfenzon, 2006 To test this hypothesis, we split the full sample into two subsamples based on the type of the controlling shareholder. We isolate family and state ownership from other categories (BANK, OTHER). We run regressions separately on the two subsamples. The results regarding the estimation of the target capital ratio, not reported here, are similar to those previously obtained. The results for the adjustment speed on both subsamples are presented in 
Capital Adjustment and Shareholder Protection
We further test how shareholder protection rights may affect the relationship between capital adjustment and ownership structure. Expropriation is more likely to occur in countries with weak shareholder protection (La Porta et al., 2002) . Hence, we conjecture that the controlling shareholder with different VR and CFR might be more reluctant to raise equity in countries with low shareholder protection. This is because control in such countries is more valuable in the sense that a controlling owner can divert significant resources and protect herself/himself from becoming a minority shareholder and suffer expropriation.
To examine this hypothesis, we again split the full sample into two subsamples based on the cross-country median value of the shareholder protection index 14 . We perform regressions on these two subsamples. Estimating the target capital ratio, not reported here, again yields similar results as before. Table 8 .1 confirm those previously obtained. Banks controlled through equal rights adjust their capital upwards and downwards at the same rate. However, in the presence of a gap between both rights, banks do adjust their capital downwards but are reluctant to adjust it upwards. The results shown in Table 8 .2 indicate that banks with deviation between VR and CFR and established in countries with good shareholder protection adjust their capital even when they face a capital shortage. This result is consistent with our prediction: in countries with good shareholder protection the fear of control dilution is tempered, consequently banks with deviation between voting and cash-flow rights adjust their capital ratio upwards and downwards even though downward adjustment rate is higher.
14 We consider the shareholder protection index as calculated in (La Porta et al., 1998) .
Sensitivity analysis
We perform several regressions to check the robustness of our results. Appendix F reports the estimation results 15 .
First, we carry out the following robustness checks, still considering the control threshold of 10%.
We focus on the sample of controlled banks, i.e. we exclude from the initial sample 40
widely-held banks. This criterion leaves us with 402 European controlled banks. Regression results are shown in Table F .1. Then, we restrict our sample to listed banks. The results are shown in Table F. 2. In addition, we consider only a pre-crisis period and re-estimate the whole process for the 2002-2006 period. The estimation results are reported in Table F .3.
Furthermore, we exclude from the initial sample observations for which the Tier 1 risk-based capital ratio is below the regulatory minimum ratio (4%). The results are shown in Table F .4.
Finally, we re-estimate the target capital ratio considering the dummy variable that reflects the presence or absence of a gap between control and ownership ( ). This check is motivated by our finding that on average banks without a gap between both rights hold higher Tier 1 capital ratios than their counterparts (see table 4 ). The results obtained for the second step estimations are reported in Table F .5.
In all cases, the results are consistent with those previously obtained for both steps.
Second, we change the control threshold and re-estimate all the regressions considering this new control level. We recalculate ownership variables considering a control level of 20% instead of 10%. This new minimum control threshold changes our database both quantitatively and qualitatively (see Table 3 ). First, we add some of the banks for which we fail to follow the track until the ultimate owner when we use a 10% control level.
Accordingly, 22 banks 16 are added to our sample reaching 464 banks corresponding to 2647
observations. In addition, the structure of the initial sample has changed. The number of widely-held banks increases from 40 to 66 (178 additional observations). Furthermore, the nature of the ultimate owner is modified. For example, the number of family or state 15 Note that in each case we re-estimate the target capital ratio (step 1) using the considered sample. The results, not reported here, are available on request. The results are almost identical for each sub-sample. 16 We are not able to end the process for 28 banks when we consider the 10% control threshold and for 6 banks with the 20% threshold.
controlled banks diminishes by 30 whereas the number of banks controlled by a bank increases by 46. 
Conclusion and Policy Implications
The purpose of this study is to empirically test whether bank ownership characteristics, especially the separation between voting and cash-flow rights affect the bank's decision to recapitalize. We specifically question whether banks with and without separation between both rights behave differently when they face a shortage or a surplus in capital. On the whole, the results confirm the conjecture that the dynamics of equity capital, that is its adjustment to the target level, is different for banks controlled by a shareholder with or without deviation between voting and cash-flow rights. On the one hand, when there is no gap between both rights, banks equally adjust their capital upwards or downwards and do not appear to fear control dilution. On the other hand, when there is deviation between both rights, banks differently weigh the need to increase or decrease equity. They are reluctant to actively adjust their capital upwards to reach the target level. Our findings suggest that controlling shareholders with divergence between both rights curb recapitalization to preserve their control position and encourage equity repurchase to strengthen their voting power. All variables are expressed in percentage except TA which is in million Euros. TA is the bank's total asset. DEP_TA is the ratio of total deposits to total assets. TF_TA is the ratio of total funding to total asset. LO_TA is the ratio of net loans to total asset. LLP is the ratio of loan loss provisions to net loans. EQ_TA is the ratio of total equity to total asset. TCR is the risk-based total capital ratio. T1_RWA is the risk-based Tier 1 capital ratio. ROA is the return on asset. ROE is the return on equity. MARG_TA is the ratio of net interest margin to total asset. This table reports summary statistics of the main variables for both subsamples of banks controlled by a shareholder with equal voting and cash-flow rights (VR=CFR) and different rights (VR≠CFR). All variables are expressed in percentage except TA which is in million euros. TA is the bank's total asset. LO_TA is the ratio of net loans to total asset. ROA is the return on asset. ROE is the return on equity. LLP is the ratio of loan loss provisions to net loans. NPL is the ratio of non-performing loans to gross loans. MKT_DISC is the ratio of total long term funding to total funding. DIV is a dummy variable that takes 1 if the bank pays dividends at time t, and zero otherwise. TCR is the risk-based total capital ratio. T1_RWA is the risk-based Tier 1 capital ratio. LISTED is a dummy variable equal to one if the bank is listed, and zero otherwise. VR is the ultimate owner's voting rights. CFR is the ultimate owner's cash-flow rights. WEDGE is the difference between the ultimate owner's voting (VR) and cash-flow rights (CFR). T-test is the test of mean differences. Table 5 reports the estimation results for the target capital ratio (step 1) for the whole sample of European commercial banks over the 2002-2010 period. In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). T1_TA t-1 is the lagged value of T1_TA defined as the ratio of Tier 1 regulatory capital (T1) to total asset (TA). T1_RWA t-1 is the lagged value of T1_ RWA defined as the ratio of Tier 1 regulatory capital (T1) to risk-weighted asset (RWA). LN_TA is the natural logarithm of bank's total asset. ROA is profitability measured by the return on asset. LLP is the ratio of loan loss provisions to net loans. COST_EQ is the opportunity cost of equity measured by the return on equity. CV is the bank's charter value measured as the ratio of bank deposits in total deposits of all banks in the country to which the subject bank belongs. LO_TA is the ratio of net loans to total asset. MKT_DISC is the ratio of total long term funding to total funding. GDPG is the real gross domestic product growth. LO_GR is loan growth. BASEL2 is a dummy variable that takes the value one if year is greater than 2006, and zero otherwise. LISTED is a dummy variable equal to one if the bank is listed, and zero otherwise. U_CAP is a dummy variable equal to one if the risk-based Tier 1 capital ratio is less than or equal 4, and zero otherwise. A_CAP is a dummy variable equal to one if the risk-based Tier 1 capital ratio is between 4 and 7, and zero otherwise. CAP_INDEX is a regulatory capital index as defined in Table 6 reports the estimation results for equation (4) (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
is a dummy variable equal to one if there is a gap between voting and cash-flow rights of the ultimate shareholder, and zero otherwise. P-values are shown in parentheses.
* p < 0.1, ** p < 0.05, *** p < 0.01. Table 7 .1 reports the estimation results for equation (4) and as is the sum of the lagged value of Tier 1 regulatory capital and the current net income minus the current dividend payment in panel B. ( ) is the target capital ratio defined respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
* p < 0.1, ** p < 0.05, *** p < 0.01. Table 7 .2 reports the estimation results for equation (4) weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the capital ratio is below the target at t-1, and zero otherwise. is a dummy variable equal to one if there is a gap between voting and cash-flow rights of the ultimate shareholder, and zero otherwise. P-values are shown in parentheses.
* p < 0.1, ** p < 0.05, *** p < 0.01. Table 8 .1 reports the estimation results for equation (4) respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
* p < 0.1, ** p < 0.05, *** p < 0.01. Table 8 .2 reports the estimation results for equation (4) ratio defined respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
* p < 0.1, ** p < 0.05, *** p < 0.01. The ultimate owner is "DEXIA" bank. LN_TA is the natural logarithm of bank's total asset. LO_TA is the ratio of net loans to total asset. ROA is profitability measured by the return on asset. COST_EQ is the opportunity cost of equity measured by the return on equity. LLP is the ratio of loan loss provisions to net loans. MKT_DISC is the ratio of total long term funding to total funding. LO_GR is loan growth. CV is the bank's charter value measured as the share of bank deposits in total deposits of all banks in a given country. GDPG is the real Gross domestic product growth. BASEL2 is a dummy variable that takes the value one if year is greater to 2006, and zero otherwise. Listed is a dummy variable equal to one if the bank is listed, and zero otherwise. U_CAP is a dummy variable equal to one if the risk-based Tier 1 capital ratio is less than or equal 4, and zero otherwise. A_CAP is a dummy variable equal to one if the risk-based Tier 1 capital ratio is between 4 and 7, and zero otherwise. CAP_INDEX is a regulatory capital index as defined in Table C .1. Tier 1 regulatory capital and the current net income minus the current dividend payment in panel B. ( ) is the target capital ratio defined respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
Examples of control chains

APPEDIX E
* p < 0.1, ** p < 0.05, *** p < 0.01. Tier 1 regulatory capital and the current net income minus the current dividend payment in panel B. ( ) is the target capital ratio defined respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
* p < 0.1, ** p < 0.05, *** p < 0.01. , is the target deviation. ̃ is defined as the lagged value of Tier 1 regulatory capital in panel A, and as is the sum of the lagged value of Tier 1 regulatory capital and the current net income minus the current dividend payment in panel B. ( ) is the target capital ratio defined respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
* p < 0.1, ** p < 0.05, *** p < 0.01. Table F .6 reports the estimation results for equation (4) using fixed effect estimator for the whole sample of European
Commercial over the period 2002-2010 using a target capital ratio that controls for ownership structure. , is the target deviation. ̃ is defined as the lagged value of Tier 1 regulatory capital in panel A, and as is the sum of the lagged value of Tier 1 regulatory capital and the current net income minus the current dividend payment in panel B. ( ) is the target capital ratio defined respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
is a dummy variable equal to one if there is a gap between voting and cash-flow rights of the ultimate shareholder, and zero otherwise. Pvalues are shown in parentheses.
* p < 0.1, ** p < 0.05, *** p < 0.01. Table F .5 reports the estimation results for equation (4) and as is the sum of the lagged value of Tier 1 regulatory capital and the current net income minus the current dividend payment in panel B. ( ) is the target capital ratio defined respectively as the non-weighted Tier 1 capital ratio (T1_TA) and risk-based Tier 1 capital ratio (T1_RWA) in columns (1) and (2). In columns Eq.5 and Eq.6, we respectively estimate the target capital ratio using equations 5 (GMM) and 6 (Random Effect Estimator). is a dummy variable equal to one if the bank capital ratio is below the target at t-1, and zero otherwise.
* p < 0.1, ** p < 0.05, *** p < 0.01.
